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(1) Answer all questions to the 


c 


UD OS EE EE BE E E E 
best uf your knowledge (2j No question vci? ez answered during ihe exam 





3) Show «ll your steps aid carry c£ COM putaliors :2 4 Gecimal place ex gloss otherwise mentione 
F E E ZA Oinenwise manttonea. 
f i 





(12.5 Marks for each question) 


ly oi. liene Finipsaie s> ee for Fdeuble: integration, evaluate the following integral 





up M EEN e E ; 
und compare your answer to the analytical solution in terra of relative error. ( Use 
] P A 3, Ausl Ji) 2 
P boc. os quib 1.07 1.2 Sas 
DL e d v i n r i ` 
| | J e" cos(2y) dy;dx 
zi p 
xh -0.2. p alu uno 
E EE EE m x E RC nar 
1 Q2- Solve ax ` = sin(x) + y, wo = 2, analytically then using simplified and 
\ improved Euler's methods. Check your answers by finding the relative error to the 


analytical solution. Use a 


Se E e E m mae a = 


25 and tabulate your answers as follows : 
E i Deg Simplified Euler. 
H 





xy, Improved Euler : De Analytica ] Answer. Relative Error — | 
poo MOM MEC UM : Ke Simpi? ad i Improv ed | 
CECR: : l ~ SEN 





7 








c» 
vun fi 


63-5 Solve y’ = 2x? — y, y(0) = —1, analytically then using second order Runge- 
Kutta (Heuns' pe compare your answer with the fourth order Kutta's method. 
Use h=] and tabulate your answers as follows: 

TNI Sep BW Order Ki “Analytical . Answer ae D order | Relat 
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X Q4- Given the following. mairix 


? E qo 4 4 
BY u : c. 9 gd 
Find the value of x that will make the condition nu 
100. 0. € arry aH eal ideulatior: sio 5 decina, plase: n 





number of this matrix approximately 
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e Carry all calculations to í digits 








e No questions will be answered during the exam. Time allowed:2. hours 
Q1- Given a matrix of the form Ax=b where B l 
293800 i. SE — 5. eet [nass 2223| 
A= | 3.7800 3.1200 0.7600 b-12254.2222 
12.0222 EE 0.207! 1206.0751 
(a) If vector b is changed by (-10%), what is the relative error in troduced to the solution vector 
of this system? (5 Marks) 
2. 2 
x (b) Given a= [2 2 2 SR 
à X d 
(1) What is the value of a that will make this matrix singular? | (1 Mark) 
(2) What is the value of a that will make the condition number of this matrix» 100? (2 Marks) 
(3) Find the Eigen values of the system in term of a? (2 Marks) 











Q2- For the Following Bde guum | 
Los [os. Er 


T4 | 
Lr: 040496 4088 : 2.21363 | 3.30458 


4446 Construct a ee table that interpolates at x0. 6 using oniy the first four points. (3 Marks). 








«desea a 34 degree poly momial of the form y = ge + aax tax? 0 5; 7^ usi ngNon- linear Least 
U^ Square and use it to estimate (0.6) &—7 . C (3 Marks) 
LA) Estimate f(0.6) using 3¢ degree Newton-Gregory interpolating 7 ^siynomial "(8 Marks) 
—) The table is for f(x) = x 2£*. Which method gave the closest answer to the correct answer. 
(1 Mark) 











The following | table i is for e nt ES. i 
D. 9 T. : 
FG) [10000 | 41735 | 2.2479 [94877 |35 5837. 


— -fa) Find ind the fir first 4 parameters of the fitting polyno mial of the forr: 


o 
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Bx) = do Lr Lael) ae (xe | (3 Marks) 

vo) Write down the divide difference tables to: ww LET l 
cá) ) Estimate ei? using the first four points > (2 Marks) 
- (2) Estimate ei" using the last four points (2 Marks; 
46€) Write a 4" degree Lagrange inte rpolating polyndmial that intezpolates the given data and use it 




















to estimate f(1.2) (2 Marks) 
(a) Which mel thod gave the best estimate? EE (1 Mark 
Geeks 2287 Ze asl o of vote 
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| m 
EN de ques Ha 73 1 
pos ON uy djs eh SL. See rt ail Depp eg, ur r 
i : io. qb Al more 1-65 
a Solve the system using Gaussian climination without pivoting (5 Marks) 
"t day using the Gaussian climinatic n cocíTicients find the LU matrices. - (5 Marks) 
(Q2) Give the followinglsyst em ol linear equations Zu N 


Ke ege 29 
Ax Bar 2x0 If | = 
SE uir : E 

) Solve the system using LU decomposition with the 


Loo b solve forz 





following two stages. Y 
(8 Marks) 
l fx ^z solve for x 


(oui (determinant ) eet (A) ci 1(L) *det(U) 





(2 Marks), 
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- ee ne —— 4 


i 
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v | | 


Use nonlinear Jeast scho ire fitting to fir d a polynomial o 


following, tabulated dat E then find /(1.C) 


fy 
Ze j ü ^ AMNEM 


e [XT Ee T 0.8. dg .03 


i y= 6: 19 | -0.525'| -14 | 214 
ILL a 


H 



















apis PEOC order polynomial through tae first five points using Lagrangian 
palynomial aud tind /(1.0) ' T GI Marks) 


1 
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| Good 1 both to all of you 
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rs (Answer all ll questions) each question is 10 Marks 
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(1. Using Ne wton’ S s method, Mind the root o£the ER non-linear fu nction 


repest un un o the error z 1073 






| a 
fe» gow SE |n the inter. 





be: 
4 Q2. Using non-lincarfleast t xDD find i a 1 polynomial © of Hes decree: fit the je Ic wing 











Berck mm 


z data ! . 






eem 0.8060]. 1.0000 | 1.3000 | 1.6500 2.0068 | 2.3000 |3.0000. x^) 
UT M 


42.6500 |©. 3920! TEE 2.9000 .9000 | 7.7420 15.6091 | 26.6000 | 39.0920 82.1000 ` 


Je Se the val lue of the of oe function ar x=1.5 










Q3. .a) Using the E GON HG we dere 


ripresanted athe oe ngi tables 


—— 









——e 


0.7 do D. 1 -0.1 3 $3 


"Od (2718 1.408 5| 1.056 | 1.00102. 592 |D.8825 [s perse | 0.065 Eee 
- 3. Bog pi E : Së Se EE 
































using Simpson’ e ae 
Cae oe Se Ge OO E 
Q.4 Use composite Simpson S uis t ius approximate the following multiple integrals p^ s 
—>— ee 2 et 
Ve x pes : m Lut 75 
. E \ i: oa 
Au | f zin -+ 2y) dydx E, 
G S Jj: J10 - J 
i ` 3 
with nzmz4 » -0e 1.566 
as ue EL TENE CC E GE SEN 


Q5. The following or «dihary differential equation. 
i d ] 


| D E (xtz2, »(0): == 0.5 5 has an exact soutien att LE SCH 














i eu EE EE 
quoe | ` 
j Usd Culerzs]method oc ‘with N=1C to approximate the solution 
h) dari taylor serios w Ltd anc compere the results with the results obtained in par: 2) 
ib this qaesUian and die an lyties 2i values i derf 
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E SE S 


Ko. a) Using ind{Erapezoida'/ iule, find. aer integrati -A the pato prcsenteá bs rhe 
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following table. 






















-1.0 tare | li 1.4 || 2: 
Segen 19.2632 Ce 0643! | 2.00: ama! rons 7 
2 i 
AD Repeat msl s sole}: e 
7 : x Sr Do c. e EEN 2 \0. dec ur on m | E" 
$ 07 p III ORS | 394 11.0084. 5221 [1.3884 ] " E 
Ié R 
: mee mate 0.15) using à polynemiz. rond dcgre x) hrough the frst 4 joints 
ee — Rd Ge e | 
X ó ox ale Gregory} Yon card interpolating, p iynomis in? degree 3 to esu ite D, 73) 
sae ET ae eee ane * e SCH 
ZS, E 













1 gu. 0; eer xS PARS 
0.00 | 02 0.4 o6 | 08 i|l- [or a cta 
“3.000: | 2.4560 E Kg | 0.7920 , 3300 | 12 1-1 30401] -2 1520 












1 m E duco a = uS | 
E: OH — Using Ge Simpsopt 7 A rule multiple c integ:atien, find Zap value ci fo 
CP | 





dëi e” cos (sni ax 


"CH 


GE Li 
x 





ESSERE 





ee 
eae 


na Eo delen dem E ! 
e Q5- E the error ce e22 y=] and xe 1,6 when th simpe Eu arie Eu Euler nejhod is used to solve 
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fa) Liachii? tampare qo the actual errors at cae h step with the analytical solution. 
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E b) U se {Paylor, seric! pf order 3 and compare the results wi ier the results obtained in pat (aor this 

A ques sion and the analytical values. | Wë 
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a) Answer all questions to the best eg knowledge. 

b) Show all steps and carry all calculations up to 4 digits wilcss otherwise mentioned. 
c) No question will be answered d during the exam. 

d) Time allowed: 2 hours 


Q1- 


Hee 


4) Derive Simpson's 1/3 rule Ss egr g the sec d-degree Newton- ES 
(2) ve Simpsol p ating the second-degre 


polynomial that fits f(x) a ee ies of X4, x9,X3 Which are ev enly spaced at 


distance ^ apart. ` (8 Mar KO) 


a (b) Write a C program for computing numerical imtegr ation using the vapezoidal 


method. 
(c) Use 31/8 Simpson's rule to evaluate the following iutc ral: 


| sin(2x) dx 


LA 1 


Use Ax=0.3 dë Cup 5 ( 


3 


ei sio y 
d: EVE EA 














Q2. Using the following data 


(3 Marks} 


a rl 


Marks) 


(d) What is the relative error of the solution obtained in part (C) ? €. 2 2 Maris 5 
` Ee EE 


ka 7] 0.24: "3 | 02 iNe 1 3345 | 2.346 | 

RU 0.243. | 1423. | 029r | 0423 | E 

3, SE "1 0.8153 | ( 03918 | L5877 |. | Zh | 21087 "| 48583 | 121478 | 1882974 | 

PS it ising nonlinear least squat? fitting, find a 3 degree polynomial and use it io 
^^) estimate f(0.5). (6 Marks} 


| 
N ew To v Gei 


R) 
(b) Using fonva d divide difference, find a5 ° degres ree interpolating polynomia! 
T 7 "2 he 





l and use eit to estimate; f(0. 5). jos S EEES (6 Marks) 
EN (c) Given the true value /70.5) 72 .5125, calculate the relative error in both cases 
and identifv w hich n :ethod is more accurate. (3 Marks) 
7 TG ` 8 
E: ^ p 5 “of x 
VO xa - ru) T 
VASE SUR Good Luck to all ot You 
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“Quiz, Deseraber 24,2008 
s Answer anv two questions to the best of your know UO 
Q1- Given a matrix of the form Ax=b where 
























| 3.2000 —1.0500 . 2.0530 —A2440] . 
A= | 4.20656 —1.3997 27000), b -3045| 
-0.0830 —0.0340 1.0470 2.0750 . 


(a) Write a c/c++ code for dynamic memory zilocation for any matrix A of type float with 
(1 Mark) 


columns =m and rows=n. 
(b) Write two Matlab. command 
c) Write the formula for the Eigen values of 


s for finding Ze condition number of matrix A. (1 Mark) 
Matrix A(do not find the values). (2 Marks) 

















(d) Using two methods outlined in class, shew that the matrix is ill-conditioned. (6 Marks) 
X Q2- For the Following data pairs: A 
p 1.8 Mc ades wx 
= 1.680 a 6l 
Wns AN, l 
Aw (a) Write a Matlab. Command for fitting a pe'vnomial of 34 degree and for evaluating the same 
l (2 Marks) - 


mabe polynomial at x= 2.0. 
(b) Write a Lagrange interpolation polynomial tnat interpolates the given data and used it to ——— 
(4 Marks) 


, estimate /{1.5) and f(2.0). ` 
CAD Compare yo resus Wig degree? (4 Marks) l 


X Q3- W 


ton-Linear Least Square metnod. 
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eiore* , using the valucs 
V 5 ` IN A 


| e a e GË -À g: ) ei e 
: (^ perum. m MX 
` » CT ] "a 7 ó 
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rite down the d 
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AT Ger e| 0.0 [1000 
xe 2 f o4 | 1.49182 y AC 
H ux PN m iQ v N A y S 
EENEG SC ee 5 \ l 
` zax |as [44817 a N SC ^ 
"o Sb 6.0496 ES ; 
us dëi a 2 
PE Dei (a) Find the first 3 parameters of the fitting pelynomial of the form: ^ 
i Bx) = ao t Efi t Hio 7 x0 f te ark) 
Bia. E S 
(b) Estimate &^^^ using gir er (7 Marks) 
1-Cubic interpolator with xg = 0.0 © í | NEN CT LOIS 
2-Cubic interpolator with xp = DÄ 7 Fe J CORN QA nose a ` Gef 
Which gives a better estimate? E Y (ooo ae GE 9 PN 
i OMS HIN 
| \ 
«7 ! d 
Good Su chte all of you 
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